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PHILOPATRY AND DISPERSAL IN WHOOPING CRANES
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ERNIE KUYT, 3810-103B Street, Edmonton, Alberta T6J 2X9
LEA CRAIG-MOORE, Canadian Wildlife Service, 115 Perimeter Road, Saskatoon, Saskatchewan S7N 0X4
Abstract: The natal and breeding dispersal of endangered whooping cranes (Grus americana) was investigated using information
collected between 1978-2002 on the nesting grounds in and near Wood Buffalo National Park, Alberta-Northwest Territories. A
minimum of 77% of the juveniles color-banded near their natal sites returned to the breeding grounds. Sex-biased natal dispersal
was not observed. At least 76% of ﬁrst-time breeders nested within 20 km of their natal site. Pioneering was rare and most cranes
nested on the primary nesting areas adjacent to the Sass and Klewi rivers. The mechanism enhancing natal philopatry is probably
related to learning the migration route from parents, conspeciﬁcs and/or congeners. Strong breeding site ﬁdelity and natal philopatry
as well as limited dispersal behavior presently ensure that most cranes will return to the current nesting grounds.
PROCEEDINGS NORTH AMERICAN CRANE WORKSHOP 9:117-125
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Dispersal in animals is an essential component of the
population dynamics of a species and is necessary in order to
distribute ﬁnite resources such as food, space and mates. Greenwood (1980) suggested that the dispersal of the sexes is determined by the mating system of the species. Monogamy is the
rule for most avian species (Lack 1968) and dispersal is generally female-biased (Greenwood 1980), however, in some longterm monogamous species, males disperse further than females
(see Cooke et al. 1975, Coleman and Minton 1979, Lessells
1985). Some birds with monogamous mating systems, which
include territorial defense and care for the young by both sexes,
tend to exhibit a strong ﬁdelity to breeding areas (Oring and
Lank 1984). In this paper, we examine whether the pattern of
philopatry and dispersal of a migratory, monogamous, territorial species, the whooping crane (Grus americana), follows the
expected pattern of most monogamous species.
STUDY AREA AND METHODS
Whooping cranes nest and summer in and near the northeastern portion of Wood Buffalo National Park (WBNP), in Alberta-Northwest Territories (Fig. 1). Most cranes are found in a
600 km2 area adjacent to the Sass and Klewi rivers, as well as
in a few other scattered nearby areas (Kuyt and Goossen 1987,
Johns 1998a). The nesting grounds lie in the boreal forest region
and are comprised of a myriad of ponds, marshes and forested
ridges (Allen 1956, Novakowski 1966, Kuyt 1981a, Timoney et
al 1997, Timoney 1999).
Canadian Wildlife Service (CWS) aerial surveys, carried
out over the cranes’ summer range since 1967, resulted in information on sighting and nest site locations of unbanded and
color-banded birds. Juvenile whooping cranes were captured by
means of a ground crew supported by a helicopter and colorbanded on their parents’ breeding areas from 1977-1988 dur-

ing late July or the ﬁrst half of August (Kuyt 1979a, Kuyt and
Goossen 1987). Identiﬁcation of 40 mm or 80 mm long color
bands from survey aircraft was difﬁcult because of aircraft
speed, light availability, vegetation, birds’ movements and apparent loss and interlocking of color bands (Kuyt and Goossen
1987). Fifteen juveniles were also radio-equipped as part of a
migration study (Kuyt 1992). The sex of color marked birds
was determined by behavioral observations (Bishop 1984, T.
Stehn, personal communication), chromosomal analysis (Biederman et. al. 1982) and vocalizations (Carlson 1991). One
crane was sexed after its death. Aerial and ground surveys of
Aransas National Wildlife Refuge (ANWR), Texas (T. Stehn,
personal communication) provided conﬁrmation or information
additional to our observations at WBNP.
In this paper, we follow Gratto et al. (1985) in deﬁning natal philopatry as the return of birds to their natal sites, and adult
philopatry as the return of birds to a previous breeding area. We
deﬁne natal sites as the nests from which chicks ﬂedged, and
breeding areas are those regions deﬁned as Composite Nesting
Areas (CNA - area including all nests of a marked or unmarked
pair - Kuyt 1981a). Subadult cranes resighted in WBNP were
considered to have returned to their natal site. We use the terms
natal and breeding dispersal to mean dispersal from hatching
site to the ﬁrst breeding location and dispersal from the ﬁrst
breeding location to successive breeding locations (Greenwood
1980), respectively.
RESULTS AND DISCUSSION
Breeding Biology
Little was known about the natal and breeding dispersal of
the whooping crane before the start of a color-banding program
in 1977 (Kuyt 1979a) which allowed for individual recognition
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Fig. 1. Whooping crane nesting area in and adjacent to Wood Buffalo National Park, NT., Canada.

and provided an opportunity to investigate the dispersal strategy of this rare crane.
Whooping cranes, like other typically k-selected species
(MacArthur and Wilson 1967), have low reproductive rates, delayed breeding and long life spans (Miller and Botkin 1974).
These cranes usually lay only 1 clutch of 2 eggs per season
(Novakowski 1966, Kuyt 1995) and generally only 1 young is
raised, as evidenced by few sightings of 2 siblings (Binkley and
Miller 1983, Johns 1998b). Renesting after nest failure is rare
(Kuyt 1981b, Johns unpublished). Age at ﬁrst nesting may be
as early as 3 years (Kuyt 1981a) and as late as 10 years (Johns
unpublished), but generally birds start to breed at 4 or 5 years of
age (Kuyt and Goossen 1987). There is no difference in age of
ﬁrst breeding between the sexes (4.9 years for each). Although

a captive whooping crane lived as long as 40 years (Moody
1931), the lifespan of wild birds is unknown but may be up
to 25 years (Johns unpublished). During the 2002 breeding
season the oldest known males (2) were 24 years of age and the
oldest known female was 25.
Cranes return annually to breed in or near WBNP and since
the last known prairie nesting in 1929 at Luck Lake, Saskatchewan (Hjertaas 1994), all nests have been found in or near WBNP
(Johns unpublished). Nonbreeders were thought to summer
away from the breeding grounds (Erickson 1976). Occasional
spring and summer reports of whooping cranes from locations
other than WBNP (Didiuk 1975, Stephen 1979, Boothroyd
1980, Gollop 1984, Johns 1987, Hjertaas 1994) would appear
to substantiate this hypothesis. Kuyt (1979b) however found
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that 7 of 9 banded juveniles returned near the nesting grounds
after their ﬁrst spring migration and subsequent observations
indicate that most nonbreeders (103 of 134 banded birds) summer in or near WBNP.
Spring Arrival
The sexes of migratory species in which males exert dominance over females tend to have different arrival times on the
breeding grounds in that males arrive before females (Gauthreaux 1978). Males defend territories and seasonal short-term
pairing takes place after the arrival of the females. Although
this is true for many migratory birds, it does not-hold for species like cranes that maintain long-term pair bonds. Wild migratory whooping cranes exhibit territorial behavior on both breeding (Kuyt 1981a) and wintering grounds (Blankinship 1976)
and male dominance has been observed in captivity (Kepler
1976). Unlike many migratory male-dominated species, most
whooping cranes arrive on the breeding grounds already paired
(Novakowski 1966). About 89% of the observations recorded
during ﬁrst annual surveys in April (1967-2002) when cranes
were seen were pairs, 10% were singles, 1% were families, trios (non-families), or larger groups (Table 1). The presence of
breeding pairs, in CNAs with long nesting histories, prior to the
arrival of new nesting pairs suggests that experienced breeders
return early. Subadult birds in their second year arrived as late
as 22 May (Goossen 1987). Migration records through Saskatchewan also indicate that the breeding pairs arrive earlier
than subadults (Johns 1992).
Table 1. Group size of whooping cranes seen on ﬁrst annual surveys when cranes were seen, Wood Buffalo National Park, 19672002.

Percent Seen
April/May1

Group Size

April

Combined
Single

17 (211/1227)

10 (12/123)

82 (1003/1227)

89 (109/123)

<1 (3/1227)

< 1 (1/123)

Three Birds

<1 (9/1227)

< 1 (1/123)

Five Birds

< 1 (1/1227)

0

2

Pairs

Families

Median ﬁrst day of surveys and range (1974-2002) were 1 May
and 22 April – 23 May, respectively. In some years, nesting was
well underway when the ﬁrst survey was done.
2
Single birds on or near nests were considered to be paired.
1

Mate and Territory Selection
Subadults are seen in small groups, prior to nesting at
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WBNP (Johns unpublished) and ANWR (Bishop 1984, Stehn
1997). Most pair bonding (65.4%) occurs on the wintering
grounds, however potential mates are also encountered on the
breeding grounds (27.7%) (Stehn 1997; Kuyt 1988) and during
migration. Mate selection may be rapid as evidenced by a 4year-old male that wintered alone at ANWR during 1984-85 (T.
Stehn, personal communication) but was found nesting with an
unbanded crane near the Klewi River during the spring of 1985.
Remating has only been documented on the wintering grounds
(Blankinship 1976, Stehn 1997).
Subadult cranes spend several summers on and near nesting areas, possibly assessing potential breeding areas as has
been suggested for other precocial species (Coleman and Minton 1979, Lessells 1985). It is not known whether the male, female or both whooping crane sexes select the speciﬁc breeding
site. Masatomi (in Johnsgard 1983) believes the female Japanese crane (Grus japonensis) selects the nest site.
As in sandhill cranes (Walkinshaw 1949), there is little observational evidence for competition and defense for breeding
areas among whooping cranes in WBNP. Since habitat does not
appear to be a limiting factor and only a small breeding population exists, vigorous encounters should not be expected (Kuyt
1981a). Frequent territorial encounters have been observed in
purple gallinules (Porphyrula martinica) when limited breeding habitat is available (Hunter 1985) and boundary disputes
occur in greater sandhill cranes (Grus canadensis tabida) nesting in a high density situation (R. Drewien, personal communication). However, with this in mind, some altercations have
been observed between territorial pairs and subadults (especially singles), who venture into an existing territory.
Natal Philopatry
Natal philopatry is strong in whooping cranes. Of 134
juveniles banded on the nesting grounds between 1977-1988,
103 (76.9%) are known to have returned to WBNP. Twelve
young are suspected of having died before their ﬁrst fall arrival
at ANWR (Kuyt and Goossen 1987) and 9 young died prior to
their ﬁrst spring migration (Tom Stehn personal communication). Since the sex ratio of young at banding is equal (Kuyt
and Goossen 1987) and given a high natality rate, it appears that
there is no sex-biased natal philopatry.
Of the 103 returning birds, 66 (64.1%) were seen in WBNP
the year following hatching. Twenty-nine were males, 21 were
females and 14 were of unknown sex. Eighteen birds (17.5%)
were ﬁrst seen on the summer range during their second year,
of which 8 were male, 7 were female and 3 were of unknown
sex. Eight birds (7.8%), 5 males and 3 females, were ﬁrst seen
in their third year. Two females were ﬁrst seen at WBNP as
4-year-olds, and one female was ﬁrst seen as a 5-year-old. Ten
birds, ranges 3 to 7 years old, were not seen in WBNP until their
ﬁrst nest effort. Those birds seen in their third year and on, may
have been missed by aerial surveys during the birds’ ﬁrst year.
Occasionally 1 and 2-year-old cranes do not return to
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their natal sites. These birds usually summer south of the natal area. Of 6 known age banded birds summering in southern
Saskatchewan and Alberta, 4 birds were 1-year-old and 2 birds
were 2-years-old. In addition, a one-year-old summered north
of the natal area near Yellowknife, NT. In most cases, however
these birds were seen the following year in WBNP. Four of the
7 eventually bred in WBNP while the remainder (3) died before
reaching breeding age.
Of the 82 banded cranes seen in their ﬁrst or second year
at WBNP, 37 birds (45.1%) were ﬁrst seen in their natal areas,
while the remaining 45 birds (55.9%) were located in non natal areas, typically outside the main nesting area. Of the 93
birds observed prior to their ﬁrst nesting effort, 58 were seen
in April/May, 25 were seen in June/July, and 10 were seen in
August/September. Since initial sightings of birds were made
throughout the nesting and pre-ﬂedging period it appears that
subadults in their ﬁrst year avoid most nesting territories or are
discouraged from entering by breeding pairs. Older subadults
are also rarely seen in nesting areas.
The fact that whooping crane natal philopatry is so strong
suggests that the cost of the offspring’s presence adjacent to the
nesting grounds is of little signiﬁcance to the parents (Jones
1986). With plenty of vacant nesting space available, offspring
do not pose any threat to parents’ breeding areas or reproductive
efforts. Indeed the advantage of philopatry in this small population outweighs dispersal as discussed below.
Oring and Lank (1984) hypothesize that sex-biased philopatry should be favored in species that exhibit high breeding site
ﬁdelity to counteract inbreeding depression. They suggest that
heavy predation, competition and changes in habitat should
contribute to this outcome. The WBNP whooping crane population is a classic case for testing this hypothesis. These cranes
are monogamous, highly philopatric and with about 185 individuals in the entire population have the potential to encounter
serious inbreeding problems This population went through a
bottleneck in 1941, with all cranes currently in existence today
being related to 6 – 8 founders. It is estimated that about 66%
of the original genetic material has been lost and that the current
population has retained about 87% of its gene diversity since
1938 (Mirande et al. 1993). Evidence for inbreeding problems
in wild populations is small (Greenwood 1980). To date we
have no evidence of inbreeding problems in this population but
with a long-lived species such as the whooping crane, more
generations may be needed for deleterious effects to surface.
It is suspected that the population is in an inbred depressed
state (Ken Jones pers. comm.). To our knowledge, predation,
competition and habitat changes in WBNP do not appear to
be signiﬁcant factors in forcing sex-biased philopatry. Indeed,
the advantage of both sexes being equally philopatric in this
small population outweighs any beneﬁts gained by sex-biased
dispersal, should this behavior occur. Greater dispersal by one
sex may be important in small populations to prevent potential
inbreeding problems but if dispersal threatens the potential of
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ﬁnding a mate, then the beneﬁts of both sexes returning to natal
areas should outweigh the costs of dispersal.
Natal Dispersal
At least 67 (50%) of the 134 banded cranes have nested
in or near WBNP. None of these ﬁrst-time breeders are known
to have returned to nest in the CNA in which they were raised.
Unlike the establishment of winter territories at ANWR (Allen
1952, Blankinship 1976) where whooping cranes set up territories adjacent to those of their parents (Stehn and Johnson 1987,
Stehn 1997), ﬁrst-time breeders selected areas away from their
parents’ breeding site but mostly on the periphery of the main
nesting areas.
The mean natal dispersal distance for 61 cranes (Table
2) was 16.6 ± 13.8 (SD) km with a median of 11.9 km (range
0.32-54.8 km). The frequency distribution of natal dispersal is
skewed with most (75.8%) of the birds nesting within 20 km of
their natal sites. The mean male natal dispersal was 16.8 ± 16.6
(SD) km (n = 31, range = 0.32-52.5 km) while that of females
was 16.2 ± 10.5 (SD) km (n = 30, range = 4.0-54.8 km).
Table 2. Natal dispersal of whooping cranes.

Natal dispersal
Natal site

(km)
n

Mean

Range

Klewi River

28

13.4

3.8-52.0

Sass River

19

12.5

0.3-50.2

Sass-Klewi

6

20.1

4.0-54.8

Nyarling River

3

35.1

28.5-43.0

Alberta

3

25.9

1.1-42.0

Lobstick Creek

2

47.4

42.3-52.5

This contrasts with Florida sandhill cranes, where dispersal
was female biased (females dispersed an average of 12.6 km,
while males dispersed an average of only 3.9 km) (Nesbitt et
al. 2002). One bird whose ﬁrst nest was not found and therefore not included in this section’s analysis, nested the following
season about 6 km from its natal nest. It is likely that the ﬁrst
nest was in relatively close proximity to the second one. Cranes
raised in the Sass and Klewi nesting areas generally dispersed
shorter distances than those raised in the outlying or satellite
nesting areas (Table 3). Nineteen cranes nested adjacent to the
river system near which they were raised while the remaining
(48) bred elsewhere (Table 3). Cranes raised in the same CNA
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Table 3. Relationship of natal site to location of ﬁrst nest. The sex ratio of birds is in brackets.

NATAL SITE

LOCATION OF FIRST NEST

Sass River

Klewi River

Sass-Klewi

Nyarling

Alberta

Lobstick Creek

4
(2M : 2F)
2
(1M : 1F)
1
(1F)
0

1
(1M)
0

1
(1M)
0

0

River
Klewi River
Sass River
Sass-Klewi
Nyarling River
Alberta
Lobstick Creek

11
(3M : 8F)
9
(9M)
4
(4F)
1
(1M)
1
(1M)
1
(1M)

9
(6M : 3F)
7
(2M : 5F)
1
(1F)
2
(2F)
1
(1M)
1
(1M)

7
(3M : 4F)
2
(1M : 1F)
0

1
(1F)
0

0

0

0

0

0

0

did not select breeding sites adjacent to natal and non-natal river drainages in similar proportions (17/58, 41/58 respectively).
Even though natal dispersal distances were similar for males
and females, they differed in their selection of nesting marsh
complex. Males nested in similar proportions near natal (16/34)
and non-natal (18/34) river systems while females nested in natal river systems less than non-natal areas (3/33), 30/33, respectively). The mechanisms allowing the return of these cranes
to their natal site (i.e. WBNP area) are not fully understood.
Young cranes are able to return to their natal site at least in
part because of the close family bond during migration and on
the wintering grounds. Many juvenile migratory birds depart
and return to the nesting grounds without parental aid. Whooping cranes, however, have extended parental care lasting up to
11 months and during this period all young beneﬁt from their
parents by making their ﬁrst ﬂight south with them and some
young also make their ﬁrst northward ﬂight back to the nesting grounds with their parents (Kuyt 1992). This same pattern
also held for juvenile whooping cranes that migrated between
Idaho and New Mexico with their foster sandhill crane parents
(Drewien and Bizeau 1978). These latter young, hatched from
eggs transplanted from WBNP to Grays Lake National Wildlife
Refuge did not ﬂy to WBNP but migrated between their summer and winter ranges in the United States. This suggests that
natal philopatry in this species is enhanced by young learning
the migration route from parents, conspeciﬁcs and/or congeners.
Habitat imprinting may inﬂuence young cranes in their selection of nesting sites in WBNP. Whooping crane chicks spend
3.5-4.5 months on the nesting grounds and presumably gain
some familiarity with their parents’ home range. Before onset
of fall migration, cranes occasionally abandon their breeding
territory (Kuyt 1984; Goossen 1986) allowing the young to be-

0

0
0

0

come familiar with other parts of the breeding range. The advantage of delayed maturity coinciding with the annual return
of subadults to their future nesting grounds (WBNP) allows
them more time to recognize and evaluate nesting areas under
varying seasonal and environmental conditions. This contrasts
with so called r-selected species (MacArthur and Wilson 1967)
that have little time to evaluate future territories, and territory
selection is potentially limited to spring or the previous fall
(Brewer and Harrison 1975).
Pioneering
Cranes currently nest in 2 main areas adjacent to the Klewi
and Sass rivers (Fig. 1). In 2002 the Klewi nesting area contained 19 occupied CNAs, while the Sass nesting area held 14
occupied territories. Habitat does not appear to be a limiting
factor in WBNP and therefore the cranes are not restricted to
nesting in these core areas (Johns 1998a). Pioneering has been
slow but is increasing as the population grows. When the nesting grounds were discovered in 1954 (Allen 1956) cranes were
only known to nest in the Sass nesting area. Since that time
the nesting area has expanded to include 6 new areas with up
to 19 nesting pairs in the largest. The largest area is the Klewi
nesting area north and west of the original Sass nesting area.
Nests in the Klewi marshes were found each year since 1967,
although W. Fuller (personal communication) saw whooping
cranes in the Klewi area in 1954. The second area is between
Preble Creek and the Little Buffalo River in Alberta, an area
that has included up to 8 nesting territories in 3 distinct areas
(Johns 1998a). Cranes have nested in Alberta every year since
1977 with the exception of 1980. The Sass/Klewi area is a large
marsh complex between the 2 main areas. This marsh has fewer
creeks ﬂowing through the area and is somewhat drier than the
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main nesting area. The number of nesting pairs ﬂuctuates between 3 and 8. Of the 6 banded young (all females from this
area that bred, 4 nested in the Sass River area. The Nyarling
nesting area began its occupancy in 1971 with a single CNA
and has steadily grown to include 5 CNAs in 2002. The only
banded bird to disperse to the Nyarling nesting area as of 2002
was a female from the Klewi area. The Lobstick Creek marshes
are small and contain only 1 breeding pair, this territory has
been occupied annually since 1982. The Lake of the Grave
marshes near the headwaters of the Klewi River is also small
and contains only 1 breeding pair. This territory has been occupied annually since 1991.
Although suitable habitat appears available for additional
pairs near the core areas along the Sass and Klewi rivers some
birds elect to move to new areas (Table 3). We believe some of
these birds could have nested near their natal sites as there is
still plenty of suitable nesting habitat available. Since ﬁdelity
to the 2 main nesting areas is strong, and that pioneering areas
remote from the current breeding area is rare, it would seem
highly unlikely that whooping cranes would disperse to nest in
other Canadian regions, such as into former nesting habitat in
the Canadian prairies. Subadult cranes occasionally summer in
the southern prairies, however they return to WBNP in subsequent years.
Adult Philopatry and Breeding Dispersal
Once cranes initiated nesting in a certain area, they returned
to the same breeding site annually and only in exceptional cases, have any banded cranes switched locations (Kuyt and Goossen 1987, Kuyt 1993, Johns unpublished). Restricted breeding dispersal has also been observed (Lessells 1985) in another
monogamous species, the Canada goose (Branta canadensis).
The advantages to returning to the same territory include the
familiarity the birds gain with the location of food sources, nest
site defense and the reduction in territorial boundary disputes
(Hinde 1956). There is no evidence to indicate breeding success
or failure inﬂuences the return rate of breeders.
Whooping cranes almost always change nest sites, and
rarely does a pair use the same nest site (Kuyt 1981a, Johns unpublished). The mean for all breeding dispersal distances was
1304 ± 4362 m (SD) with a range of 0-59 km and median of 570
m (n = 365) (Table 4). Mean dispersal distance for females was
1429 ± 3969 m (SD, n = 223) and 1152 ± 3789 m (SD, n = 285)
for males. Of 365 dispersal distances between nesting efforts,
only three were greater than 10 km, and occurred after a mate
change. When these outliers were excluded from analysis, the
mean breeding dispersal distance was 944 ± 1126 m (SD) with
a range of 0-10 km and a median of 558 m. Mean female dispersal was 1097 ± 1314 m (SD, n = 221) and mean male dispersal was 925 ± 1002 m (SD, n = 284). Breeding dispersal
distances between birds’ ﬁrst four nests were determined (Table
4). When dispersal distances were pooled for all areas the trend
was for dispersal distance to decrease with increasing nesting
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attempts (Table 4). Mate changes affected breeding dispersal.
When there was no mate change between nesting attempts the
mean dispersal distance was 968 m (n = 334; range 0-10 km).
However, a change in mates resulted in mean breeding dispersal increasing to 2018 m (n = 145; range 0-59).
Studies of unmarked pairs (Kuyt and Goossen 1987) show
that breeding dispersal is quite variable over a great many years
but is limited to the same breeding site. This variation no doubt
is dependent upon habitat conditions, territorial boundaries, remating and perhaps other factors.
Allen (1952) indicated that whooping cranes in the past
were not abundant. Perhaps limited dispersal patterns have contributed to reduced crane numbers as alteration and occupation
of their habitat by early settlers occurred. Also, limited pioneering efforts and dispersal patterns as well as strong breeding site
ﬁdelity suggest that the WBNP whooping cranes are remnants
of a historic, and perhaps contiguous breeding population, not
cranes which moved from the Saskatchewan prairies when
pressure from human settlement became too great. In conclusion, the present study has shown that whooping cranes have
no sex-biased philopatry and therefore differ from the majority of monogamous birds which are female-biased in dispersal
patterns (Greenwood 1980). Lack of sex-biased philopatry has
also been found in small shorebirds but sandpipers, like most
other monogamous birds, have a resource defense mating system (Oring and Lank 1984). In this type of breeding system
birds rely on site tenacity to encourage mate ﬁdelity. Whooping
cranes tend to depend on long-term pair bonds to maintain mate
ﬁdelity. Our ﬁndings support Oring and Lank’s (1984) observations in sandpipers (Scolopacidae) that monogamy tends to be
associated with high ﬁdelity to breeding areas. Strong philopatry and limited dispersal behavior in the whooping crane currently ensure that most of these endangered cranes will return
and nest in the WBNP area.
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n
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